Determination of cholesterol in sub-nanomolar quantities in biological fluids by high-performance liquid chromatography.
A highly sensitive method for the determination of cholesterol in biological fluids is described. Unsaponifiable lipids from rat serum and thoracic duct lymph chylomicron samples were treated with cholesterol oxidase. The product of the enzymatic reaction, delta 4-cholestenone, was analysed by normal-phase high-performance liquid chromatography (HPLC) using hexane-isopropanol (95:5, v/v) as a mobile phase and detected with a UV spectrophotometer at 240 nm. When the standard samples containing varying amounts of cholesterol (0.15-3 nmol) were treated with cholesterol oxidase and analysed by HPLC (injected amounts 0.09-1.8 nmol of cholesterol), the peak areas increased proportionally with the amounts of authentic cholesterol with a correlation coefficient of 0.996. The values in these biological fluids determined by the HPLC method were identical to those obtained by enzymatic-colorimetric or gas chromatographic methods. Moreover, the detection limit (0.09 nmol) of the present method (0.15 nmol are required for the sample preparation) is lower than those of conventional methods (approximately 30 nmol). Because of the excellent sensitivity and reproducibility, this method is well suited for the determination of cholesterol in biological fluids where cholesterol concentration is low.